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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 19 
August 05 has been entered. 

Claim Rejections • 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 19, 20. 22-25, 28-30, 33, and 42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US PUB 20040077181 to Choo et al In view of US 6660627 to 
Hu et al. 

Regarding claims 19 and 42; Choo discloses a metal structure in fig. 5, 
comprising: a semiconductor substrate 40 [0062], with a conductor 42 [0063] thereon; 
an insulating layer 46 [0066] overlying semiconductor substrate 40 having a hole therein 
exposing the conductor 42, fig. 4, a conductive plug 58 [0074] substantially filling the 
hole and the underlying electrically connecting conductor 42; a etch stop layer 48 
overlying the insulating layer 46 and the conductive plug 58; a low dielectric constant 
layer 50 [0069] overlying the etch stop layer 48; a trench in the low dielectric constant 
layer 50 and the etch stop layer 48, fig. 5, a diffusion layer 56 [0073] lining the trench; 
and a copper or copper alloy conductor 58 substantially filling the trench, electrically 
connecting the conductive plug 58. 

But, Choo does not discloses the etch stop layer 48 comprises a carbon- 
doped silicon oxide or carbon and nitrogen-doped-containing film. 

However, Choo discloses the etch stop layer in the conventional dual 
damascene fabrication practices use SiN, SiCO (carbon-doped silicon oxide), 
SiCN or SiC [0003]. Further more, Hu discloses the etch stop layer 40 comprises 
Si02, SiN, SiON, SiC, SiCO, or SiOCN, column 3 line 7. At the time the invention 
was made; It would have been obvious to one of ordinary skill in the art to 
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replace the etch stop teaching of Choo with Hu's etch stop layer, because such 
etch stop material is conventional in the art and the etch stop material is being 
selected according to its etch selectivity [0004]. And because such material 
replacement would have been considered a mere substitution of art-recognized 
equivalent values, MPEP 2144.06. 

Regarding claims 20, Choo discloses the structure wherein the conductive plug 

58 comprises tungsten [0074]. 

Regarding claim 22, Choo discloses the structure wherein the semiconductor 

substrate 40 comprises silicon germanium [0062]. 

Regarding claims 23-25, Choo discloses the structure wherein the conductor 42 

is composed of metal [0063], wherein the insulating layer 46 comprises USG [0066], 

wherein the thickness of the etch stop layer 48 is about 200 to 700 A° [0067], 

Regarding claim 27, Choo and Hu do not disclose the structure wherein the 

carbon content exceeds 20%. 

However, the carbon content in layer 40 of Hu would be around 17%. 
Accordingly, it would have been obvious to one of ordinary skill in art to combine 
the teaching of Choo and Hu in the range as claimed, because it has been held 
that where the general conditions of the claims are discloses in the prior art, it is 
not inventive to discover the optimum or workable range by routine 
experimentation. See In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 
1955). 
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Regarding claims 28-30. Choo discloses the structure wherein the dielectric 
constant (k) of the low dielectric 50 is less than 3.0 and comprises inorganic and/or 
organic film [0069]. Although the prior art does not specially disclose the claimed 'the 
dielectric constant (k) of the low dielectric 50 is less than 3.0, this feature is seen to be 
inherently teaching of that limitation, because material such as Black Diamond™ would 
have k value of about 2-3. 

The process limitations "CVD or spin on" in claim 29 do not carry weight in 

a claim drawn to structure. In re Thorpe, 277 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 33, Choo discloses the structure further comprises a Ta and/or 
TaN lining layer 56 [0073]. 

5. Claims 21, 31-32, 34-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US PUB 2004/0077181 to Choo et al in view of US 6566701 to 
Agan/val. 

Regarding claim 21. Choo discloses the structure wherein the conductor 42 
comprises Cu or W [0063]. 

But Choo does not disclose the structure wherein the conductor 42 
comprises metal silicide. 

However, Agan/val reference discloses the conductive plug 34, fig. 9, can 
be Cu, W, or metal silicide, column 4 lines 58-67. At the time of the invention was 
made; it would have been obvious to one of ordinary skill in the art to use the 
conductive plug teaching of Agarwal with Choo's device, because either Cu, W or 
metal silicide can be used as a conductor material. 
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Regarding claims 31-32, Choo does not disclose the hole having the width less 
than 950°A, and the trench having the width less than 1300 °A. 

But Choo discloses the structure wherein the width of the hole and the 
trench having general with, fig. 5. Accordingly, it would have been obvious to one 
of ordinary skill in art to use the width teaching of Engel in Choo's device in the 
range as claimed, because it has been held that where the general conditions of 
the claims are discloses in the prior art, it is not inventive to discover the optimum 
or workable range by routine experimentation. See In re Aller, 220 F.2d 454, 105 
USPQ 233, 235 (CCPA 1955). 

Regarding claim 34, Choo a metal structure, comprising: a semiconductor 
substrate 40 with conductor 42 comprising copper thereon, an insulating layer 46 
overlying the semiconductor substrate 40 having a hole therein exposing the conductor, 
fig. 4, a conductive plug 58 substantially filling the hole and electrically connecting the 
underlying conductor 42; a etch stop layer 48 overlying the insulating layer 46 and the 
conductive plug 58; a low dielectric constant layer 50 [0069] overlying the etch stop 
layer 48; a trench in the low dielectric constant layer 50 and the etch stop layer 48, fig. 
5, a diffusion layer 56 [0073] lining the trench; and a copper or copper alloy conductor 
58 substantially filling the trench, electrically connecting the conductive plug 58. 

But, Choo does not discloses the conductor 42 comprising nickel silicide 
the etch stop layer 48 comprises a carbon-doped silicon oxide or carbon and 
nitrogen-doped-containing film. 
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However, Choo discloses the etch stop layer in the conventional dual 
damascene fabrication practices use SiN, SiCO (carbon-doped silicon oxide), 
SiCN or SiC [0003]. At the time the invention was made; it would have been 
obvious to one of ordinary skill in the art to use the teaching of Choo as claimed, 
because SiCO etch stop material is conventional in the art and the etch stop 
material is being selected according to its etch selectivity [0004], 

With respect to conductor comprising nickel silicide, Agarwal discloses the 
conductive plug 34, fig. 9, can be Cu, W, or nickel silicide, column 4 lines 58-67. 
At the time of the invention was made; it would have been obvious to one of 
ordinary skill in the art to use the conductive plug teaching of Agarwal with 
Choo's device, because either Cu, W or nickel silicide can be used as a 
conductor material. 

Regarding claims 35, Choo discloses the structure wherein the conductive plug 
58 comprises tungsten [0074]. 

Regarding claims 36, Choo discloses the wherein the thickness of the etch stop 
layer 48 is about 200 to 700 A° [0067]. 

Regarding claim 37, Choo discloses the structure wherein the carbon content of 
the layer 48 exceeds 20% (the molecular ratio of SiCO is about 50/21.4/28.6) 

Regarding claim 38, Choo discloses the structure wherein the dielectric constant 
(k) of the low dielectric 50 is less than 3.0. Although the prior art does not specially 
disclose the claimed 'the dielectric constant (k) of the low dielectric 50 is less than 3.0, 
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this feature is seen to be inherently teaching of that linfiitation, because material such as 

Black Diamond™ would have k value of about 2-3. 

Regarding claims 39-40, Choo does not disclose the hole having the width less 

than 950°A, and the trench having the width less than 1300 °A. 

But Choo discloses the structure wherein the width of the hole and the 
trench having general with, fig. 5. Accordingly, it would have been obvious to one 
of ordinary skill in art to use the width teaching of Engel in Choo's device in the 
range as claimed, because it has been held that where the general conditions of 
the claims are discloses in the prior art, it is not inventive to discover the optimum 
or workable range by routine experimentation. See In re Aller, 220 F.2d 454, 105 
USPQ 233, 235 (CCPA 1 955). 

Regarding claim 41, Choo discloses the structure further comprises a Ta and/or 
TaN lining layer 56 [0073]. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thao X. Le whose telephone number is (571) 272-1708. 
The examiner can normally be reached on M-F from 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on (571) 272 -1705. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




27 Aug. 2005 



